
Appendix A 

1 Problem definition  

In the SCS dataset, data is missing for 2 columns, OD oxygen and OD Naloxone, from June 

2019 to November 2019. We are looking to find estimates for these missing values. Analysis 

were done using R Version 3.6.2 [1].  

2 Methods  

To find the missing values for OD oxygen and OD Naloxone, we propose the following 

approach. First, we apply a Generalized Linear Model (GLM) with a binomial distribution [2] to 

both available data for OD oxygen and OD Naloxone. Second, we use the resulting model to 

predict the missing values. The GLM model with binomial distribution writes as follows:  

Yi ∼ B(ni, πi), 

E(Yi) = πini, 

Var(Yi) = niπi(1 − πi), 

πi = a0 + a1ti, 

where Yi is the number of times either oxygen or Naloxone was used, ni is the number of 

overdoses, πi is the probability that either oxygen or Naloxone was used, i is the index 

corresponding to the date. a0 and a1 are the unknown regression coefficients. Finally, ti = i 

corresponds to the number of months from the beginning of the study starting from t1 = 1. Note 

that the missing values happen for t20 to t25.  

3 Results  

In this section, we only present the results.  

3.1 Oxygen  

We detected overdispersion, and corrected the standard errors using a quasi- GLM model. Figure 

1 shows the results, where the dots correspond to the available data, and the vertical lines are 

where the data is missing.  



 

Figure 1: Probability of oxygen usage  

Missing values for oxygen usage were derived by rounding the fitted values. Confidence 

intervals for missing values were derived by taking the floor and ceil functions from the 95% CI. 

Results are provided in Figure 2.  

3.2 Naloxone  

We detected overdispersion, and corrected the standard errors using a quasi- GLM model. Also, 

the explanatory variable t was found to be not significant, and therefore we set a1 = 0, keeping 

only the intercept. Figure 3 shows the results, where the dots correspond to the available data, 

and the vertical lines are where the data is missing.  

 

Figure 2: Oxygen usage for missing months  

 

 



 

Figure 3: Probability of Naloxone usage  

Missing values for Naloxone usage were derived by rounding the fitted values. Confidence 

intervals for missing values were derived by taking the floor and ceil functions from the 95% CI. 

Results are provided in Figure 4.  

 

 

Figure 4: Naloxone usage for missing months  

4 Appendix  

4.1 Oxygen  

Summary plots for the GLM model are given in Figure 5.  



 

Figure 5: Summary plots: Quasi-binomial GLM for oxygen usage  

4.2 Naloxone  

Summary plots for the GLM model are given in Figure 6.  

 

Figure 6: Summary plots: Quasi-binomial GLM for Naloxone usage  
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